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Abstract; The high temperature energy of the laser beam was used as the combustion heat source to initiate the
Al thermal reaction of the system and replace the WO; in tungsten concentrate powder, and the in situ self-
strengthening phase was used to prepare tungsten carbide powder/Al-Cu composite material. The effects of laser
processing parameters, component ratio and pressing pressure on the microstructure and compactness of the
composites were characterized by OM,SEM, XRD and TEM. The results show that composite materials consist of

complex composite structures. The matrix is a multiphase structure composed of o-Al, o-( Al, W) and
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intermetallics. The reinforcing phase is composed of nanocrystalline Al, O;. With the increase of power and action

time, the microstructure uniformity and refinement degree of sintered products increased significantly. When the laser

power is 1 000 W and the duration is 30 s, the microstructure and grains of the sample are the most uniform and

fine. The process parameters of laser, the relative density of the original compact and the composition ratio affect the

compactness of the sintered products. When the technological parameters are 1 000 W, 30 s, the relative density of

the billet is 85%, and the component ratio of Al/Cu is 66.8 : 33. 2, the porosity of the product is 3.67%, the

maximum density of synthesis is 3. 58 g/cm’ , the degree of densification is the highest.

Key words: sinter; tungsten ore;microstructure;organization;densificatio

BRI A b RE R EL AT % R AIG L S M A o
S R RS 5 OB A8 e o5 iz AT
IR [ 3 £ | A S TR AN . I s
BEA ARG A B R B R 5 A L WA AR
TR AR ORI A bR 25 A b R A A T S
T R R B R AH (AL O, TiC, SiC,WC 45),
JIT LA 55 5 | A2 5L T 45 4 ) 5L 3 5 44K 2 i 3R 45 ) A
H T4, feke A m ",

WO A5 B AR JE LLBOG IR & R 1 R
G| R AR R R AR SRR SN 5 1 SR AL 3 AR Y
— Bl A 4 JE 3L A AR R B R L SR
Al 28 02 A MR G T AN TR N SR A L {8 7 G
T Y BB AR Y 50 40 /N 5 SR IR R4 R AT O
G ARG A, vl i — A3 e 2 A M kR BT
203 AR A BRI BARAR L WA A A MR R &
JRIG BTy ). U5 AR SED R OB R R R
FAR G #5 TART A o i 8 A SR P s R Y R
WOLE & B 8 Ti/AL YUK L2 2B B & 4E
WEIE T 98Kk 2 2 B OG5 & I 5 6E & 25 B Fn 4l 2
45 .

W g —Fh i A JCE 02 A 4 P A A A
JitErERe B WA . (BRI RS T2 8k
T B2 3 A A R e R B  45 SE U  HLR AR
B TR AR TR R O SRR L 7 4 ) e
)5 RO AR P R T 3R 1 A AR BAS s P BB 1) 46 ) i B
BE A MR 2R R RN — A
I O AR SR O R RE | R AR L 15 S
EOE IR K o WO, $E 47 B4 g R AL 3 4 AL O,
R . TR 4 Je 5 B 5 A G Rk 1 L R R B0
XHHAGE MR A EEZ W, MER T LES
B3 FE B 0 i g 6 7 o0 &5 AL AN B0
1452 )

1 Kt F gk

5S¢ JEORL 4> B Ol B OR (4l B = 99.8%,
200 pm) 5Ky (4 EE=99. 0% ,100~200 pm) . B %

MR A AR (WO, =70%,200 pm) , Hf 3% (5
Al-Cu [/ J5 i HD SRS SR8 A WS i 20 88 8 5 4 A
W B hE AR AR 1L 0F BT QM-1SP2 Al T A A
BREEHLNIE G 6 ho FIF SRS H . 78 WE-30 B &
SIS HL L PR A AR i AU S @16 mm X 10 mm {5
AR .

F1 ZRERKHELEL

Table 1 Mass fraction of experimental materials /%

Samples
Elements
No. 1 No. 2 No. 3
Al 83.98 66. 8 52. 85
Cu 16. 02 33.2 47.15

ffi F§ HL-1500 J& &0 8 3t CO. 3 %6 m T AL A
FE AR 51 8RS 1R 1 20 32 43 5l - 900, 1 000,
1 100 W m#Amt [\ 43 51 20.25.30.35 s, BGHER
sk @15 mm,

K SSX-550 A4 HL 7 B BT . Tecnai G220
S-TwinZ 7 5 H 48 F1 XTL-02A 57 X 4 A0 5 1B
XFBELE 77 ) 0 S A 2 R TETTR A L A AR 5 R R AL B
I3 A A A AT O

K XRD-6000 %9 X 5 2 A7 A (Cu B8, 45 4
JE I 20°~100°, 3 B EE 10°/min) XHEe 45 P24 i 47
YIAH 53 Hr

WA 0 =1— ";i IFRE R LB R,

e 0 R ALBRE L Vs ps Oy FE R 9 6 4 IR
g/em’; o AEMHHIS R . g/cm’,

2 “RE55MH

2.1 ¥HESH

Bl 1ERETLEZSEEOCIER 1000 W, FF4L
YEFBFRIY 30 s M4 4T . W 320 B4 IR0 By K
AR TR AL-Cu B4 e H 58 25 7= 0 16 0 A 43 A 45 3L
AL B A PR B oAl & 8 Ak A 9 CuAl,
CuAl, ,Cug Al, B8 G AH AL O, 1 [ AR o (AL W) g
T WA R R IO T v RE A A A e AR AR



28 6 R LR #12 %

AN 5 5078 T WO, 18 & A B I AR
ALO; AT W, BAERS 50 # K & i, AR i) W
JCE VR FAA I o (AL W), I H il T 0Ok
IRBE A I AL S Cu & A =R - SR, b 45 i ]
B R B B LA 2E T CuAl, CuAl, |, Cuy Al 4
AT R ZAHZE A, N XRD EE R DLE oAl
CuAl,CuAl,, Cus AL, 4 J& 0] 1k & 97 1 0 {8 552 =
AL O; B AR BEBH AL O & &4 /0 O SR A
o AL R AH & A 2 L O R AR

vCuAl
VALO,

aa—(Alw)
[m]

Intensity

B

=
5 <]
;—’4 .
3
71
LD
<]
«
<
m]
id

20 40 60 80 100
200(°)

B 1 H3%EHEET MRS XRD B
Fig. 1 XRD patterns of sintered products with 3%

tungsten concentrate powder
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Fig. 2 Microstructure images of sintered products

under different technological
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Fig.3 Microstructure of sintered product
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Fig. 4 TEM image of sintered product: (a)A selected area electron diffraction pattern;(b)B selected area electron

diffraction pattern; (c)C selected area electron diffraction pattern;(d)D selected area electron diffraction pattern
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